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Chm on
Miller Creek

November 17, 2010

Photo courtesy of
Barb and Darrell Williams

Chum on Miller Creek on November 27 - Part 1
footage by Barb and Darrell Williams



http://www.youtube.com/watch?v=mQ3KzlhjPPQ&feature=related

1. Purpose of Community Salmon Investigation: Highline
2. How CSI: Highline works

. Stream surveys
. Necropsies
. Survey locations

3. Results of October — December 2010 surveys

. Summary data
. Analysis
. Weather and stream flow information

4. Plans for 2011
5. Factors affecting stream and salmon health
6. Your role!
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Coho “jack”
(immature male)

November 2, 2010
Photo courtesy of Christine Terry
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| Unincorperated

Basin Boundaries for "¢ %"
Miller and

Walker Creeks

yealac

Normandy
Park | 1

Miller and Walker Basins




Draft 2006 Basin Plan
Recommendation on Monitoring

An on-going basin
monitoring program
should be initiated that
will allow for trend
analysis of:

— Flow (volume)

— Water quality S\~ S TR
— Habitat data Port of Seattle water S8 &

quality sampling station &

at Walker wetlands
October 16, 2007



Basin Monitoring Coordination
Workshops Fall 2008
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Basin Monitoring Coordination

Workshops Fall 2008

Monitoring Workshop #3
at ERAC in Burien

December 4, 2008




/= Monitoring Information for Miller and Walker Creeks - Windows Internet Explorer

@j. @ Im http: /v kingcounty . gov/environment fwatersheds/central-puget-sound/miller-walker-creeksmonitoring. 3 [ 53 [[#2 ] X ; I) / Google
(i Y= R

File Edit WYew Favorites Tools Help

1.¢ Favorites  Kf] monitoring Information for Miller and Walker Creeks ~ B - [ @m - Page~ Safety > Tools

| HOME | NEWS | SERVICES | DIRECTORY | CONTACT | _ m
King County Watersheds, rivers and streams

Always at your service

=2

Central Puget Sound

You're in: Cenftral Puget Sound Watershed » Miller and Walker Creeks Stewardship Page » Monitoring Information | SHAREI PRINT]

Central Puget Sound ) X e S T e e et et
Watershed : = 3 : T '
Vashon - Maury Island

Miller and Walker Creeks
Stewardship Page

Stewardship Tips

Monitoring Information:
How Are Miller and Walker Creeks Doing?

This page provides information on

Volunteer Calendar
Stream Blog - 2010
Miller Creek Photo Tour
Walker Creek Photo Tour - Final Moniforing Coocrdination Recommendations

Basin Plan « Background Information on Monitoring Coordination Workshops in 2008
« Current and Past Monitoring

Monitoring Information

S S REEMERE | oarn about the Community Salmon Investigation (CSI) of adult salmon returns in fall

2010 - "CSI: Highline™ 5010

Contacts i i i i i i
s I-iNal Monitoring Coordination Recommendations

Hydrologic Modeling

Nearshore Environments Three workshops occurred in fall 2008 where interested citizens and staff discussed

coordination of monitoring of water flow, water quality. and habitat conditions

on Miller and Walker Creeks. Basin Steward Dennis Clark drafted recommendations
based on input from these workshops. These recommendations were posted for
Related organizations public review in June 2009 before being finalized. The final versions include

Puget Sound Shoreline
Stewardship Guidebook

News archive - Recommendations including Table 2 and Appendices A and B (Adobe

Site Map Acrobat)

« Tabhle 1- Miller and \Walker Creeks Recommended Maonitorina | acations for



Activities and Purpose of CSI: Highline

As “keystone species,” salmon Baseline data that will allow
are indicators of the health of usto determine status and
fresh and marine waters and  trends when monitored
surrounding lands over time (>10 years)

Count adult salmon

Identify whether coho
are spawning before
they die

Raise the profile of the
streams and their
resources in the
Highline community

“Pre-spawn mortality” is Baseline data that may
known to occur in allow us to determine
Miller/Walker but extent has  effects of pollution

not been quantified prevention efforts in future

Improving the health of these To be determined —
streams and Puget Sound by all of us!
requires residents to be

aware of and act to protect

the shared resources of the

streams




Scientific Plan for Adult Monitoring

sSurvev Plan for Adult Fish Counting and Coho Prespawn Mortality in

Miller and WalKker Creeks

Community Salmon Investigation for Highline 2011
Version October 27, 2010

NOAA_ Wild Fish Conservancy, the Citv of Seattle, King Countv and others have conducted a
number of assessments conceming coho salmon in Seattle area creeks (Collier et al. 2003, Scholz
etal. 2004, and McCarthv et al. 2008). Findings of these efforts indicate that while salmon were
successfullv retuming to manv urban streams, a high proportion of sexuallv mature female coho
carcasses showed large numbers of retained eggs. Investigators documented highlv erratic
swimming behavior and prespavwn mortalitv among both male and female coho. Affected fish
from different urban streams displaved a common suite of svmptoms, including surface
swimming and gaping, fin splaving, spasming, disorientation, and loss of equilibrium. The coho
usuallv died within a few minutes to a few hours after becoming overtlv svmptomatic. Visual
inspections generallv indicated that the affected coho spavwners were in good condition, with the
silver coloration tvpical of salmonids that have recently transitioned to freshwater from the ocean
(McCarthv et al. 2008). This phenomenon has been termed coho prespawn mortality (PSM).

In Miller and Walker Creeks. PSM has been documented and is probably a serious concem for
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CSI “Cast”

e 20 volunteers from Burien and Normandy Park

e Backups to
fill in

“Team Sunday” David and ! -
Ethan with male coho :

carcass on Miller Creek

October 17, 2010
Photo courtesy of David Bobanick



CSl Training

Steve Damm from U.S. Fish &

Wildlife Service teaches necropsies
October 7, 2010




“Team Friday” Kim and Gordon 5

model survey attire on Upper Walker
November 12, 2010

m | Rain gear and layer
| clothing
Back pack for v B Safety vest for visibility
supplies -_ and identification as CSI

AL Trekking pole for
Hip waders ! stability and flushing fish




“Team Wednesday” Joy looks for

salmon on Miller Creek
October 12,2010

e
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CSl in Action




CSlin Acti
“Team Sunday” Bobanick £
family sights the first  §
chum of the season

, 2010




Male and female chum
on Miller Creek



“Team Wednesday” Joy finds the 3

first carcass of the season
October 13, 2010




CSl in Action

Measuring the

coho carcass
October 13, 2010
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CSlin Action
Cutting open the - .

abdominal cavity
October 13, 2010
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CSl in Action

Evaluating egg

retention
October 13, 2010

S




CSl in Action

“Flagging” the carcass to |

avoid double-counting
October 13, 2010
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CSl in Action

i

Staking the carcass
in the streambank




CSl in Action
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Carcass after

|

October 13, 2010 4

flagging and staking |
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CSl in Action

Chum building a redd | i ’”.'}’f’ ,

November 7, 2010
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Date: |Z / Z 12010

Dead Adult Fish |

Fish ID#

Daily Survey Sheet - Community

Fork
Length

% Egg Retention
{dead females)

(inchuding presenca/absence of
milt in maies)

(cm)

50-75 | 75100 ) i PRED | UNK

Example: 100510
LwrMir PSMOT

52

X Lower jaw missing

(2210~ Upemie_
UaO)

NI

l'zL'L'll_, _ LM
Uak G2

N
|

A

1 Lo d ""‘
v” 3 Jf /

12620 - Cuwr MLt

pv'n(’ 03

A st,j

73

ﬂ»e«(&- /.7 PT % aned {,\ {

-,
P las

_1_‘* ‘.(:lu:‘_. g -)_L:t_‘

Ad = adipose fin POH = distance from back of eye lo band mn {51 Locabion codes. Lwiddli = Lowar Miler, LwrWhr = Lc;erw}slke;iﬁam: Upper Waker,  Ugpchir = Upper Miler

Live Adult Fish

Location

Other Adult Fish Notes Regarding Adult and Juvenile Fish, Wildlife, Stream |
(record here if not Condition (flow volume, clarity, presencel/absence of foam)

confident of species ID)

Lower Miller

Lower Walker
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Property Owner Permission
Graciously Provided by:

Ann and Stephen Backstrom

Linda and Thomas Beffa

Brett Fish

Glen and Karen Gabrielson

Chris Longridge

Normandy Park Community Club
Normandy Park Swim Club
Southwest Suburban Sewer District
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| CSI Survey Locations
- Topographic Map of the Miller
# and Walker Creek Drainages
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Survey Locations

* Four locations

— Two on Miller Creek
* Upper Miller — Sewer District and Fish property
* Lower Miller — The Cove and Longridge property

— Two on Walker Creek

* Upper Walker — Beffa, Backstrom, Gabrielson
properties

* Lower Walker — The Cove, Swim Club
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Upper Walker
| Survey Location
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Lower Miller Creek Survey Area - CSI| 2010
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Lower Walker Creek Survey Area - CSI| 2010
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Swim Club Stream Restoration

Planting native trees and

shrubs on Walker Creek
October 25, 2009
~v- \,&,




Upper Walker Creek Survey Area - CS| 2010
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Upper M|I|er Creek SWSSD Survey Area: CSI| 2010
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CSl in Action

“Team Monday” Merry Ann and Ed

look for salmon on Lower Miller Creek
November 8, 2010
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CSl in Action

“Team Wednesday” Joy

on Lower Miller Creek
November 10, 2010




CSl in Action

?‘.\- p. 2 N
“Team Monday” Merry Ann and B
Ed survey Lower Miller Creek  E-%0"
November 22, 2010
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CSl in Action

“Team Tuesday” Christine and Kerry T o o

at Sewer Plant on Upper Miller Creek
November 9, 2010
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CSI

“Team Friday” Gordon in the
“Stairmaster” on Upper Miller Creek

November 26, 2010




Communing with chum

.&‘ i on Lower Walker Creek
/ November 10, 2010
b Photo courtesy of Jean Spohn
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CSl in Action

Communing with chum
on Lower Walker Creek

November 10, 2010

Photo courtesy of Jean Spohn
§ L AP




CSl in Action

el @ Upper Miller survey
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CSIl “Getting it done”

“Team Saturday” Annette
flags a badly decayed

carcass in pouring rain
November 16, 2010




December 2, 2010
Photo courtesy of Jon Jones




Chum on Miller Creek

November 17, 2010
Photo courtesy of Jean Spohn

Chum on Miller Creek on November 17
footage by Jean Spohn



http://www.youtube.com/watch?v=XfyzpCDKg2g

Coho: Life History

October 2007 Spawned

Early 2008 Hatched

Early 2008 — early 2009 Rearing in stream

Early 2009 Migration to salt water
Early 2009 — October 2010 Rearing in Puget Sound

and Pacific Ocean

October — November 2010 Migration upstream,

spawning, death



e Nov.— December 2006
e Early 2007

e Early 2007 — Nov. 2010

* Nov.— December 2010

Chum: Life History

Spawned

Hatched and migrated
to salt water

Rearing in Puget Sound
and Pacific Ocean

Migration upstream,
spawning, death
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Upper Walker
| Survey Location
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Results: Live Fish Observations Summary

Unidentified
Adults
Miller Creek 16 252 52
Walker Creek 9 90 10
Total 25 342 62

Unidentified adults are 14.4% of total fish observed.



Data gap
following
3.6 inches
of rainin
48 hours
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10 “Unknown” Fish Assumed to be Coho
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Observations Summary with Assumption
About “Unidentified” Species

Miller Creek 23 297 320
Walker Creek 12 97 109
Total 35 394 429

Assumption: Of the “unidentified” fish, 10 are coho and 52 are chum based on time
of return.



Species by Stream

Coho by Stream Chum by Stream




Use of Stream by Species

Miller Creek Observations Walker Creek Observations
7% 11%

N =320 N =109

B Coho m Chum B Coho ™ Chum

gl e e



Estimated Population

Miller Creek 23 199 222
Walker Creek 12 65 77

Total 35 264 299

Assumptions:

* “Area under the curve” methodology applied to chum and 52 fish assumed to be
chum. Methodology corrects for probable double-counting of fish that live for
several days in the stream.

* Owing to distribution of coho returns and high level of pre-spawn mortality, risk
of double-counting coho is low and “area under the curve” methodology is not
applied.



Carcasses Summary

Unidentified
Adults
Miller Creek 20 25 2
Walker Creek 1 13 1

Total 21 38 3



Pre-Spawn Mortality

= . Coho experiencing “pre-

w5 = spawn” mortality at Upper

Miller survey location
October 23, 2009




P Coho Carcasses: Location

16
14
14 -
12 -
10 -
8 _
6
6 _
4 |
2 - 1
0 - | . 0
Upper Miller Lower Miller Upper Walker Lower Walker
N=21



P Coho Carcasses: Sex




Coho Carcasses: Measurements

Male average 59.7 n-g) 30.9 (-5 38.8 (n-¢)
Female average 60.9 (- 30.7 n-¢) 47.2 n-¢

POH: postorbital to
hypural plate

Fork length



pelE= Coho: Hatchery Origin

4 fish were “wild-origin”
or TU outplanted fish

12 fish originated from
hatcheries outside of
the basin and “strayed”
into the streams to
spawn

=N
=~



Collecting Coho Heads for
Coded Wire Tag Analysis

Transferring the heads to
U.S. Fish & Wildlife Service

“Don’t mind the severed
heads in the freezer!”

Image from Alaska Department
of Fish and Game



pelE= Coho: Success in Spawning

4

Number of Female Coho

0-25% (successful 25-50% 50-75% 75-100% (died before
spawners) spawning)

Percent Egg Retention
N=6



)’ Chum Carcasses: Location

12 -
10 -
g -
6 -
4 -
2 -
0 -

Upper Miller Lower Miller Upper Walker Lower Walker

N =38







Chum Carcasses: Measurements

Male average 66.0 (-1s) 29.7 -9 47.7 n-1)
Female average 65.0 n-1 26.3 (-4 48.3 (-9

POH: postorbital to
hypural plate

Fork length é



Chum: Hatchery Origin Unknown

All have
adipose fin



» Chum: Success in Spawning

5

Number of Female Chum

0 - , . .

0-25% (successful 25-50% 50-75% 75-100% (died before
spawners) spawning)

N=5 Percent Egg Retention
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The Mystery of the Missing Carcasses

* For every 1 living coho, we found 0.8 carcasses.
* For every 1 living chum, we found only 0.1 carcasses!

* Forevery 1 living chum seen on Walker Creek,
3 chum were seen on Miller Creek.

e But for every 1 chum carcass found on Walker Creek,
only 2 chum carcasses were found on Miller Creek.

* 90% of living chum seen on Miller Creek were seen at
Upper Miller Creek location but only 48% of chum
carcasses on Miller Creek were found at Upper Miller
Creek.

Conclusions:
1) Too few chum carcasses were found overall
2) Too few chum carcasses were found at
Upper Miller Creek




Hypotheses

1. As the adult salmon migration season
progresses, intensity of scavenging increases

2. Scavenging activity is disproportionately
occurring in the Upper Miller Creek survey
area



Evidence for Scavenging

-
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475G »«’“”_‘;‘4" = Extensively predated chum
i f ! s h;:#." _’:‘.,.\- o
B UAR R carcass on Miller Creek
A 58 8 1] Ry December 21, 2010



Evidence for Scavenging
< . . . . ’- / Y ,

Predation on

staked carcass

December 18, 2010
Photo courtesy of
Annette Anderson



Evidence for Scavenging

Bloody snow by the stream

November 25, 2010
Photo courtesy of Jon Jones
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_EV|drence for Scavenging

Christine and Kerry interrupted three river

otters eating this chum at Upper Miller
November9 2010
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CSI Weather

* Average survey time = 2 hours, 48 minutes

e Weather conditions
3% 3%

\

M Sunny

H Cloudy

m Rainy

B Snowy

m Days not surveyed -
no weather report



Precipitation During Survey Period

10

9

8

7

Inches

October November December

M 2010 Rainfall  m Normal (30 year average)

October — December precipitation was 29% above average



Stream Gauge Locations

pwamish River,
- Basin. i
f

=
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Gauge: Walker Creek
at 13t Ave. S.W.

| Gauge: Miller Creek at
Des Moines Memorial
ve and SR509
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~TE

_— Basin Boundary

Miller and Walker Creeks Incorporated Area Boundary



Creek Flow — Daily Peaks

Miller Creek at Des Moines Memorial Drive/SR509
Walker Creek at 13t Ave. S.W.
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UpperMiIIer Creek — December 11

“Team Saturday” Stefanie

tries to stay dry

December 11, 2010
Photo courtesy of Annette Anderson
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Upper Miller Creek — December
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December 16
Photo courtesy of Jon Jones

December 16
“Team Thursday
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Lower Miller Creek — December 21




Lower Miller Creek — December 12

Photo courtesy of David Bobanick




Lower Miller Creek — November 4




Lower Miller Creek — December 12
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Photo courtesy of David Bobanick




Hydrology During Coho Incubation

2007-2008

December 3 Ba Miller Creek Gauge
at 175 Place S.W.
(Snake Road)

. 36,300 coho
outplanted by
5 TU January 19

peak flow of

222 cfs
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Hydrology During Coho Incubation
2007-2008

December 3 BN Walker Creek Gauge
at 13t" Ave. S.W.
(Snake Road)

peak flow of

77 cfs

. 36,400 coho
. outplanted by
. TU January 19
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Hydrology During Chum Incubation
2006-2007
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Miller Creek Gauge

at 175t Place S.W.
(Snake Road)
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Hydrology During Chum Incubation
2006-2007

c - Walker Creek Gauge
- at 13t Ave. S.W.

“ (Snake Road)

Discharge (cfs)

Mo 06 Deci06 JanioF FekiT Mar 07 Apri07



Wildlife

Great blue heron
Raccoon

Coyote

Bald eagle

Red tailed hawks
Pileated woodpeckers
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Upper Miller at sewer plant &
October 12, 2010




Upper Miller at
B. Fish property

November 7, 2010




River otter

Upper Miller at
B. Fish property

November 7, 2010




The Unexpected and Strange

e Number of CSI team members who
got soaked =5 (25%)

e Number of tennis balls = 10+
* Number of goldfish =2



River otters in Fox Creek
culvert just above Miller

Creek confluence
November 26, 2010



Fox Creek culvert just above

Miller Creek confluence
November 26, 2010
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Chum on

Miller Creek

November 17, 2010
Photo courtesy of
Barb and Darrell

Williams



http://www.youtube.com/watch?v=2Ikmq7RDfGM&feature=BF&list=ULYynSMfUzQ9Q&index=2

¢ “Team Sunday”

+ > David and Ethan conduct
' necropsy on female coho

on Miller Creek
November 7, 2010
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Awarded this 26th day of January 2011 to

YOUR NAME HERE

in appreciation for your dedicated scientific pursuit of salmon, living and dead,
in Miller and Walker Creeks from October 8 to December 23, 2010 during the inaugural year of the
Contmunity Salmon Investigation for Highline, Your collection of data on adult salmon will help the
comniunity monitor its efforts to improve the health of the lands and waters of Highline as we seek to pass on a
the legacy of a vibrant Puget Sound to future generations,

Dow Constantine, Executive
King County

Joan McGilton, Mayor
City of Burien

_(}eorge Hadley, Mayor
City of Normandy Park



Shared Funding for Stewardship

King County basin stewardship is jointly funded
by five governments:

Port —'




“Team Sunday”
Ethan prepares

flagging for a carcass

December 5, 2010
Photo courtesy of \
David Bobanick

AN T




Plans for 2011 CSI Survey Season

Continue the excellent work of 2010 by
surveying again at four initial locations in
Normandy Park

Add locations upstream in Burien and
Normandy Park

Monitor through end of December

Increase volunteer pool from 20 to 30 persons
(including Highline School District seniors for
culminating projects)



St. Francis

Elementary students |
mark storm drains by

Lake Burien

October 5, 2010
Photo courtesy of
Michael Stein-Ross
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Factors Driving Stream and
Salmon Health in Highline

ncreased impervious surfaces: roads, parking
ots, roofs, cleared/compacted earth
Decreased forest cover

Pollution on land: pesticides, fertilizer, oil,
metals (e.g., brake pad residue), car wash

soap, pet waste, silt
Fish passage barriers: culverts




Ways Streams Are Affected

* Hydrology — stream flow
— Higher peak flows
— Lower summer flows

 Water quality
— Poor temperature, dissolved oxygen, pH, turbidity
— Increased bacteria, metals, pesticides, oil, etc.

* Physical habitat conditions
— Substrate: hardened, cobble, gravel, sand, silt

— Streamside vegetation: native, invasive, absent
— Reaches accessible to resident and anadromous fish
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Coho salmon fry in Miller

Creek in Normandy Park
June 30, 2008
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Expanded Ambaum
stormwater detention

pond in Burien
December 3, 2007

. P SR s AW D Washington State
U P v e N e g Department of Transportation
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Restoration of Walker
Creek at Walker Preserve

rt from: -
suppo tiro King Conservation District
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Park restored during sewer line

repair in September 2007
June 30,} 2008
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tretch of Miller Creek in Normandy
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Stewards of the Cove
at work since 2003

Normandy Park

Community Club
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installing
August 9, 2008

log in Miller Creek

Cove volunteers



Homeowner Stewardship

January 11, 2008
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Photo on right courtesy of Kevin Alexander
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“Before” restoration at S. 144th

Way on Miller Creek in Burien
October 11, 2007
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Invasive Himalayan blackberry;
no small native trees
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Earth Corps crewAbegin to

remove blackberry
October 22, 2007
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Highline High School student

volunteers planting
October 26, 2007
LRy | 3 pe
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-plant

2007

Community tree

’

October 27




munity tree-planting
October 27, 2007
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Washington Veterans
Conservation Corps (VCC)
partnered at Miller Creek
restoration project

VCC memben% Oqtobé?"ﬂ

N *n -3' f A L



“After” restoration at S. 144th W
on Miller Creek in Burien

A <

Himalayan blackberry removed;
over 150 native trees planted
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Miller Creek in Burien
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Earth Day plantmg of

donated plants
Aprll 19 2008
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Tree planting at S. 144th Way on

Miller Creek in Burien
October 17, 2009
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Installing trunk
protectors on
three-year old
trees at S. 144th
Way on Miller

Creek in Burien
July 7, 2010
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Normandy Park Mayor
Pro Tem Clarke Brant
removes ivy along
Walker Creek in
Normandy Park

March 22, 2008



Knotweed control on

Walker Creek in Burien
October 16, 2007

Control by
E" King County

Funded by

POrt —
of Seattle



Storm drain marking in
Burien with Waskowitz

(HSD) program students
July 9, 2010
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S;uagrettssﬁn Things You Can Do

Conserve water:

* By turning off the water i
when brushing teeth, Effectwe Water-sing

g——
tennis and golf balls!

shaving -toilet — even flu

* Fixing leaks
(#6 “use” of water by
households)

* By installing low flow
showerheads, sink
aerators, and toilets




¥
Siglgrettéﬁg\‘ Things You Can Do

Clean up after your pet

Xena the Warrior Princess and Mr. Humphrey

3 A



L5
Sft)glgl‘ettsstﬁa1 Things You Can Do

Your car:

* Wash your car at a carwash (avoids
wasting up to 80 gallons!) or on the lawn
rather than in the street (keeps soap and
oil out of the storm sewer and thus out of
the creek)
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sft’g]grettssﬁnél Things You Can Do

Build a rain garden:

Rain garden at
Burien Town Square

January 25' 2011 ' = Photo courtesy of Ken Srilofung, City of Burien
v . - “




Puget Sound ‘9

Things You Can Do

4 ‘ l

i X 5 Lindsay/Andolina family
=5 marked storm drains in

.= YN their Burien neighborhood
*'-:.‘. ) August 25, 2010




You Can Do
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remove the ivy




Things You Can Do: Volunteer

“Test plot” revegetation Volunteer

on Miller Creek Autumn 2011
October 16, 2010 54
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Things You Can Do: Volunteer

Volunteer
Saturday, February 5

9a.m.—-11a.m.
2nd Ave. S. and S. 124th St.
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Invasive plant removal

at Arbor Lake in Burien
November 20, 2010
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In partnership with Parks,

s " Recreation and Cultural Services




Things You Can Do: Volunteer

Community
Salmon
Investigation
for 2011!

“Team Saturday”
Annette prepares to
stake a chum carcass

on Upper Miller Creek

December 4, 2010
Photo courtesy of Stefanie Berg



Community Salmon Investigation

for Highline 2010 Presentation
Purpose of CSI: Highline

How CSI: Highline works

Results of October — December 2010 surveys
. Thanked volunteers and property owners
. Plans for CSI: Highline 2011

Factors affecting stream and salmon health

S A

. Your role!
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Photo courtesy of Barb and Darrell Williams




